In previous papers 4,5 we have described the synthesis of 2,3,9,9a_tetrahydro-lH-pyrroloC1,2-alindole-9-carbonitriles, which could not be converted into the corresponding 2,3-dihydro compounds by elimination of hydrogen cyanide. Generally, the pyrroloC1,2-alindoles6 are of synthetic interest because they form the basic skeleton of the mitomycins. In the present paper we wish to present our preliminary results of a novel and facile synthesis of 2,3-dihydro-lH-pyrroloC1,2_alin-doles via a Madelung reaction under mild conditions of N-acylated-ortho-alkylanilines 2 that contain both a cyclic amide function and an electron-withdrawing CH.$N + Cl (CH2)nCI '*m NaNH?
The Madelung reaction, viz. the intramolecular cyclization of N-acylated-orthoalkylanilines in the presence of a strong base and at elevated temperatures (200-400 OC), represents a useful method for the synthesis of indoles. 1 The corresponding cyclization of N-acylated-ortho-alkylanilines of which the benzylic carbon atom possesses an electron-withdrawing group may be regarded as a modification of this reaction. 2-3 To the best of our knowledge no examples are known of similar systems containing a cyclic amide moiety.
In previous papers 4,5 we have described the synthesis of 2,3,9,9a_tetrahydro- lH-pyrroloC1,2-alindole-9-carbonitriles, which could not be converted into the corresponding 2,3-dihydro compounds by elimination of hydrogen cyanide. Generally, the pyrroloC1,2-alindoles6 are of synthetic interest because they form the basic skeleton of the mitomycins. In the present paper we wish to present our preliminary results of a novel and facile synthesis of 2,3-dihydro-lH-pyrroloC1,2_alin-doles via a Madelung reaction under mild conditions of N-acylated-ortho-alkylanilines 2 that contain both a cyclic amide function and an electron-withdrawing 202.4 (s, C=O), 56.6 (t, C-2), 52.3 (s, C-5), 41.8 (q, NCH3), 38.5 (t, C-31, 23.6
(q, CH3)1 in a yield of 37%, indicating that both the nitrogen atom and the carbon atom at the 5-position had been methylated.
We can explain the formation of 5,6 and 3 as depicted in Scheme II. In all _,.. Scheme II Tl, R1=R2=OCH3 workup. In the case of KOt-Bu when at least 2 equiv. of base are necessary, the protonation can also be performed by the tert-butanol formed. In the case of i_e dehydration would lead to a highly strained tricyclic compound. Therefore the reaction proceeds by cleavage of the N-CO bond to give Az which after protonation can be isolated as 2.
A somewhat related method for the synthesis of dihydro-lH-pyrroloC1,2-alindoles, via an intramolecular Wittig olefination, has recently been published by the groups of Flitsch 18 and Zimmer. 19 This new method represents a very useful synthesis of substituted 2,3-dihydrolH-pyrroloC1,2-alindoles, in which a quinone function can easily be introduced. Further work on the application of this method for the synthesis of mitomycin analogues is in progress.
